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[»!«>«»] 2, 2-yfH-la, 25-^tKn^ry-19-^0 




- 1 5 0H*t b< »i^tt«W*T^-^a^ *^««ft**tfcjft*»[2 - 1 5 

teft^R#ic3-6 0^li 0 n^xnm> Sfctt^nffi^f-i: LTflfcfcirf-** 
Af±. if^O^ft 1-12 DM* L < (i«t7;K^ * fciitt 

oigii & t < tefrt$mviT & * * * * * ***** * tt^^ 

- 1 4 coEfH t < i±aW*ftTfr*-fi'&* ifct±1HftS*Lfc&£&2 - 1 4 
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m 2 0 0 2 - 2 9 7 3 6 6 A ^-v : 2/ 



[ffi^2] (I) fcfc^-c, 

^ 7 y _ x. xfT ^ j mis i rr r v btz&nfrhmRZii&'J?* < £ 

i> i«owui?*#?-*Jfc*»:i -sv>nm*> l< \t^mt^r^^t^ tfz 

1 flO«1ftat**"r*-K*«fe2 - 8 <DUmi> L < tt^R«l«T^^-^lfe* 
^1"^> **v>W\ R 1 isiO^R 2 $H-&o"C> *f^t°nv^n-/n 
4 fc tt^ft < * 1 fflolft** 1 - 4 OBi % L < li»0M*«>M& 

*tfn**V9V, ttz fit KXft 1 - 4 offlK *> L < t±4MJM*©fc«fe«> ^ K 
[fjf;fc^3] (I) K£^X, 

amwi^mmm. i - 6 *> t < li^^r * tz\*^u?>m 

XfV x -;v*43 J: T S y £fc J: tfy v K** * * < * 

% 1 1 ~ 6 OIK** L < MUMHMfcT 4 * 
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14, RlfeilfR27& f -«^ftoT. it^^^^v^^ 0 ^ 

< k * 1 1 - 3 OjMt L < l*5MIM*«>fcWW> * K n *VT 

* * /ufc-CltJfc * x e n V * n fu * tt*R**<& * tf n * * v 7 

A(4, 4>fc< k Kn*V*T?«fc**tfcJfc*&3-l 0 L 

[I»*fi4] (I) K£v>T\ 

ft < k l *oWW**i-*#*«* i ~ 6 <*>tt*t> L < lifl^aMfcr/u*** 
!6ftS#* * WMWBW =Sr^-tf ^m^tfo 

m^6] jffljjao^tic*iir*#9^m«rt&fSf**v^4 : fiw-t&^T?*o 
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^?m. 2002-297366 ^ 



HBW (ID 
[ft 2] 




-e^$*L&<fc£-W><b— (iii) : 




[0 0 0 1] 

2-^tt^-i9-y ;v tf ? ^ vDSMWfcfcM?" £ <> o-e* * o 

[0 0 0 2] 

gttlt*^ * >d 3 ( 1 « ,25-vt: Kn^>^ 5 VD 3 , 1,25-(0H) 2 D 3 ) I**;!' 
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^t*. l,25-(0H) 2 D 3 li> D-&#t1£<&#i, 

ttflM^^Kfafrfcslvcifc*** 7* ^-fc^KJ: 19 1,25-(0H) 2 D 3 ^19 
-x^v^Wi^iLfcAtm 19-/^-1,25-^^ Kn*->lf * H- >D 
3 (mT19-nor-l,25-(0H)2D3) *tfc (Perlman K. L. , Swenson R. E. , 

PaarenH. E. , Schnoes H. K., DeLuca H. F. , Tetrahedron Lett. , 1991, 32, 
7663-7666.) . 194tor-1.25-((lD^Ofe^ffl*«ttffll.25-((W^fctt«i- 

19-nor-l,25-(0H)^3»iJflL»*^'>^A±^ffl*«i|V^e^ 3- >0|Nt*O#«fc 

tv^ (Sicinski R. R., Perlman K. L. , DeLuca H. F. , J. Med. Chem. , 1994 
, 37, 3730-3738. ; Sicinski R. R. , Prahl J. M. , Smith C. M. , DeLuca H. F. 
, J. Med. Chem., 1998, 41, 4662-4674. ; Sicinski R. R. , Rotkiewicz P. , Ko 
linski A., SicinskaW., Prahl J. M. , Smith C. M. , DeLuca H. P.. J. Med. 
Chem., 2002, 45, 3366-3380.) 2ttfcT***afc**v*l±T**y 

[0 0 0 3] 
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2002-297366 ^ ' 6/ 

[0 0 0 4] 

[n vzit-rz mm] 

«MB»±, *^«r2,2-^1t!fc-19-y/l/e^5>DR*#*'fr*U 
fctBftitiW**. *5MHtt*fc, ^L/:2,2-vfim-19-/;vif ^ ^ 
>DMS#^>^^14 *fHBi" * ^ * B W i: "f * <> ^> t?* * o 
[0 0 0 5] 

[mi *m$k-tz>tzib<n 

*§&wmm*. jtt&te*m&T&fc&K&imftLfcft&> §rs&2,2-vm 

[0 0 0 6] 

i-*t>*>. #»WttHH5$; (i) : 

[0 0 0 7] 

[ft 4] 




Her x; "oh 

Rf R 2 
[0 0 0 8] 

RliiO f R2li, IWI— £ tzitm%oX, ^ny>H^ 4fct±*fll*. £fc 

1-10 ottiftt t < te^tl^r**;^ $ fcii*f^Rtt2 
- l 5 omM.i> L < te^ittfiT;^-;^ t fci±«*3*L;fcJSt*«2 - i 5 



fchiE# 2003-3093702 



12 0 0 2-2 9 7 3 6 6 A ^-v : 7/ 



it 1-12 o nil i>L< tefi-mmr )v * )v * * v*. * fc s t^jst^ 

fl - 1 2^Ii:il<> b< (i^ftiI^T;v^r^^^v». l/:liilt(7)Ift2 
- 1 4 OHJIk L < te^li£§ltfcT;^-;i^ f £&am£*u^Sti$:2 - 1 4 

[0 0 0 9] 

(I) fcjfev^ R lisilfR 2ii, H-ifcli*4oT, ^n^>JK 

)vm. t tzte^ur>m=?-& i ^^HHftoj^aMfc 1 - 4 dm* l < 

05 r ;v * * i if r 'J - £ if r ^ J «t tf 7 ^ K36#* <b * & » 

#t<7> T ;V * ;V * * v»J3 £ Cf7 y - J: tf T S- / m& 2i If T v VBfr * & 

8W»&S^S*U>^fc< fcfc HHc0«»36«r^ , 't*J^5RSfc2-8Oig:»l4>L<t± 
^tt«W^T^^-/H&*f£l-^ *4vMi, R li5J:lfR 2 >6 S — atKfcoT, & 

£ fcti&1K&«>*tfn 4fcttjft*afel -4 0lE$i*> L<(4 

frflfciltK^tt^ HKn^rvTM ^ST-SSI £ *Lfc X fcf n * * v ? ;/ £ ^ 
t ; AW\ & HHOt: Kn*5/3fet?11tft**L^jft3lf«:l- 1 2 
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[0 0 10] 

(i) K^T. R l£J;tFR2(±> [WI-I: £tifl&oT, ^ 

<Dmm.&<o r ;v * fr* * * tf? * - ;vafefe J: t>*T ^ -/ *fc i 7 v K**> 

ViT^* *&v*tt, Rl jsitfRZa'-StKfcoT, 

en v ?u-fu fcf;H£, i tzl*'J?% < t 1 1 - 3 cDjtiH L < *± 
^ii£§I#to$£tt#l<7> kf f n^vT^ ;v*-esm £ tt/c * n v * n -/n if 
, |fcli*t»OXeot*'>9V*Mt ; Ati, 4?&< HBO* Kn^r 
->»-C«»$*tfejK*»c3 - 1 0 Oitt^ t < (^WTJV^^i> 
4<tUfflWtKn*-> ifft $ *Lfc#*»[ 3 - 8 Oitm t < ttfl*«M* 

- 1 2 wjg&fc L < t±^«MM*TJW^->Hfe*:*'t ^ 
[0 0 11] 

fcttfcS!£tf>#UR&l - 6 Oi6«& L < te^£«t7;v*;v*> tfctt? yfH 
T-fc J: IflfclMfcO jfc*lfe 1-3 OEil 4> t < T * * * * * 5> 

[0 0 12] 

— jt££ (1) fc*V*T^ 2 0ffco2l#SE*»±SlBtt-e*o'C*>i <> RSBftT? 
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[0 0 13] 

5$ (i) T^$tt^<k^^^e^^4^^#i-^-t*^tf^^«^tt 

[0 0 14] 

t4»l,ot, (II) : 

[0 0 15] 

[ft 5] 



oz 

[0 0 16] 

T^£tL&^tr^-^ (ill) : 

[0 0 17] 
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Mb 6] 




[0 0 18] 
[0 0 19] 
[0 0 2 0] 

#S&E£i3V»"T\ r^^5>DH^#J fctt* 9,10--trn=r *-5,7, 10(19) 
-Y*)x.>m&Z&'t&ik& l fo*ft'to ri9-y;v-l,25-vli Kn*~>fcf*5 VD 
m&fo] tit, *§&m-&^X, 1,25-(0H) 2 D3*^19-^^V^^V'>^ ? ^* 

[0 0 2 1] 

o 

[0 0 2 2] 

r i iJitfR 2 Kfcnta, r&H&oum L < {±^^^t;u^;v|6J 
LTtt, RSfifci - l 0 o&S&omiH t < MitTJV^f^Wt Lv> 
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n-"Tf-/H^ s-^;v^ i--/^;^ t -r^afe, &mz% 
il^tF^il^co^v^;^ ^*v;v^ tP^-fr^ s 

[0 0 2 3] 

<^)^m l - 4 coitSI tL< f±^iKII^<7) r ;Htf^ $ tt/c TV- /Hfe ( 

x^yi, -7jc^;w^ T^y*. 7yK*WiLv^ 0 
[0 0 2 4] 

L-Cti, < t U oorli^^tt^Mf 2 - 1 5^H:iI^L<{i^K 

2-6> $t>nv^o^^«fiu<ti2-4-e2b*o l- 3 -e*>* 

[0 0 2 5] 

R lfcitfR 2t±* W— -e&oT*>#|fcoTV*T*> «tv^ Rlj3iy f R2^ 

R liS^ITR 2* $ — alt fc&oT* tfnS!t&5&jfc1- 

Rl^RtR2^St^otU^o 
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[0 0 2 6] 
[0 0 2 7] 

£ ttfZ h KW-i L < > Btm& l - 3 x*$>h c: ^o-e^i Lv\> tfiU 

[0 0 2 8] 

W^ifnAfniJ t ttii, Jfe3Bfc3-6, §t>i:3-4t^ifc^ 
[0 0 2 9] 

[0 0 3 0] 

( I ) O A is It & > mW.WM.rn 4 L < T^^r ;v*J 

i: Lt(i, ^ftl- 1 2 OteS&tf>ESl*> L < (i»t»7;v^iH«t L 
v\> l*Ufcgcti$f£ L< - 1 0. ^o-e^$l<li5-7, *>$f£ L 

<»i 6 MtL&, n-^nif^ i-^^i 

, n-y^^*, s-7*^;«, i-^>at. t-rf-^*. &vkwmrv 

frf$$%Vt<D ^ > ^ ;v S> a^v;H, ^y^;v£, sJ-^;v*> /-^S, t** 
[0 0 3 1] 
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&emoii:§l& L < fa^SM^T^^J <r> 1 J^Jio^m^sm^ *lt 

t Kn^yA^f tFo^yt^f^ tFn^y/^^ t: Ka^r 
yf**-;H, 4-tKn^fy-4-^fM>f;Vi, 1, 4-^bFn^fy 
_ 4 4-xfjv-4-tFo^yA^y;v^ 

^, > _ 6 _^^;U_2-^7 ,, f-;i/S> 7 - 1: Kn^r v- 7 ^V- 2 

5, 6 - y t FnJf y - 6 - ^f^- 2 - A^f Wo 
[0 0 3 2] 

tv^c ikmmmt l<i±3-8, t<t±4-6, 

«ft t< «5trab^>o #UxJ^ ^^i> x^->l, -/n^s^ /F^f 
[0 0 3 3] 

Zt&ZbKiftZL^o mz-H, -0C 2 H4C(CH 3 ) 2 0H, -0CH 2 CH0HC(CH 3 ) 2 0H& Ztf 
[0 0 3 4] 

( i ) <o AK&&t&. Rfcttftoeasfc L < i±frii£§l^T;i^~;v*J 

tv^o Iftl±^Kl±4-12, Zb\m* L<ti5- 1 0. *>o£&#2 
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filfr&O&ti: 1 - 3 -C* & £ <b t < „ 1 3b Z> VM± 2 -C* & £ t <b KEF 

^>-i--f;v^, 5 l , 3 -^y°? - 1 , 3 - > - l - ^ 
[0 0 3 5] 

kzUi L>^o 4 - 1: Kn*->- 4 1 1 -4 

(-C2H 2 CH2C(CH 3 )20H) . 5 - 1 Kn* v- 5 -J^V-^"/* - 1 , 3 - 
vai >-\-4)Vm (-C4H4C(C 2 H 5 ) 20H) £ ¥i>*m? h ti& o 
[0 0 3 6] 

^S&ijhoH&S; (i) ofl^%Ki3v>-c, iffiRtf3ft*>7kS^o:£#E«ii 

[0 0 3 7] 

o 

[0 0 3 8] 
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[0 0 3 9] 



ttllE# 2 0 0 3 



-3093702 




Yl-5a Yl-5b 

[0 0 4 0] 

*$&W<D— (1) T^£*L&Vf * 5 >Dil##{i. Elg«;^ (#0xJ#Sffl 

t£iI±I^LdM.I#> S$M2ik $S£fk rtraJ> fc^J 

[0 0 4 1] 

rt^> mj&n&^ m&&5-&t*) tui/^o 
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E&h LT, J&A1 B^^O 0. 001^g-0. l//g«tl> tiKttO. 
0 1 gitutrc, ^iO±RBfc LTIilAl BlfcH 0 0/* g- 1 0 0 0 0 

// g(nmm, $f^L<ti2oo^g-iooo// goteHrt-ea^-e^ i 0 1 

[0 0 4 2] 

#5*; (1) tuswe^ ^ >DSl*#i:M^ft^&-c**K ^-o 
-m: (ii): 

[0 0 4 3] 

[ft 9] 




oz 



[0 0 4 4] 

-ea^tt^ft^^fb-^ (iii) : 

[0 0 4 5] 

lit 1 0 ] 




[0 0 4 6] 
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[0 0 4 7] 

-cv^-c^ iv^7JV^;v*> ffifti/'JjUh 7v;v3PN> s aMf *>*l*j&*. 
[0 0 4 8] 

■fife K X o X i> &J&-f Sit^fiSo 
[0 0 4 9] 

[0 0 5 0] 
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K L M 



[0 0 5 1] 

"T?§& (Perlman, K. L. , Sewnson, R. E. , Paaren, H. E. , Schnoes, H. K. , D 
eLuca, H. F. , Tetrahedron Lett. , 1991, 32, 7663-7666) 0 n^ify > 

iC«U^F^I.o <b£-tfFOv- b^Srfcfyr^ t (Wittig) 
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* * V Hfc£-$JM £ JStffi" Z>^t &X § & o 
[0 0 5 2] 

CDgt25-fc Yu**/y? y V7>^rY ^MOCD^&^1-&:£i§fc&3n<£> 
tf * < >Dif#^ * /V^3Ht* £ fc X-frfo-f &X & %> (Sandina, F. 
J., Mourino, S. , Castedo, L. , J. Org. Chem. , 1986, 51, 1264-1269. I Kiegi 
el, J.. Wovkulich, P. M. , Uskokovic, M. R., Tetrahedron Lett. , 1991, 32, 

6057-6060. :Fernadez, B. , Perez, J. A. Granja, J. R., Castefo, L., Mour 
ino, A., J. Org. Chem., 1992, 57, 3173-3178. iFujishima, T. , Konno, K. , 
Nakagawa, K. , Kurobe, M. , Okano, T., Takayama, H. , Bioogr. Med. Chem., 2 
000, 8, 123-134.) 

v K#:tCD^25-fc Fn + 1/7 J V Y~?y>r h yfe%m / &1rZ> ihtlTi^o — 
Jftfc, 25&Ofc: KD^rvl^lt^ - £ £ < # y 7V v^RjSfcfrd £. 
TW&T-t&fctb* 25— t: KD^y^7> W>1r h >^25fiOt Kn*~>2k4r 

[0 0 5 3] 

2fcOXb°a*3r->7>teF,'TH^i DHSIU 2, 
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[0 0 5 4] 

lH NMRio J: 19p NMRi± 7fr fj - ^ARX-400M £ ■) «Ht U tl>7>f;Vv7 
> (tetramethylsilane, TMS) SrFWHtgt LT> 19 F MllWXfc^fcli h 

'J7^nf ;vx > (trif luorotoluene) *$\-W^ ( S =-63ppm) h LTft;^ -> 
7F*5it^U:o NMR<7>IBIRtt^O«&#icJ:ofeo s=singlet: d=doublet; t 
=triplet; m=multiplet; arom=aromatic; br=broad signalo 
[0 0 5 5] 

MS* ^ b ;v ti 0 ^m^MJMS-AX505HAM Ctl^ffft (EI) X «9 $J5t L £ 

o ^ras*. rno m+j ttii+*miM ztiK^zt zi&m-r & 0 

UV* ^ * b ;W*^ ? * ^ > MDU-7500M i f) ffllJ5e L fc„ 
[0 0 5 6] 

[0 0 5 7] 

^7r/^>Ff (^^i3) tx^it&mte, wM^m^tzm^mm^r 

(l,4-cis)-£ XXf(l,4-txans)-3,5-^7s-i(t-r^-^^^^^^V 
[0 0 5 8] 
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2] 

NaBH 4 



4^ 




OTMS 

2 3 

[0 0 5 9] 

0 *C K#iP U (3R, 5R) -3, 5- e X - [ * V * * * i/ V * * '>] C ( > 

y *Wy*) /lO n^^HJV V {VC^2) (5.13 g, 11.5 mmol) 

<7)3L?y-)l< (50 mL) ftlWW*lfft* , >*t (217.5 

mg, 5.75 mmol) DUx.^ 1.5l$W«#L;fc<, ft* 

Igjftft, »«*9*bfco ^i±y , JW*7A^n7>^7'f- (60 g, 
5%@^^f-;v/'^4r^>) ICT5»^L> -fk^*3*1.4-cisfri:i,4-trans#0» 

^tUftfc (5.15 g, 99%) o io»^»*#ja-r*&fl*tt#^w»i»2 

:l-C*o fco l,4-cis#fcl, 4-trans#OV^-ftL^3£^%^(i^lJ©f-e § fcfrofc 
o ft, C-lftti«m^-e£9> 1.4-cisfrkl f 4-trans#t±Slv^achiral diast 
ereo isomeric -So 
[0 0 6 0] 
Hbl 3] 

2: X H NMR (CDC1 3 ) 5: 0.05 (6 H, Si-Me x 2), 
0.06, 0.07 (each 3 H, s, Si-Me x 2), 0.16 
(9 H, s, SiMe 3 ), 0.86, 0.89 (each 9 H, s, 
Si-tBu x 2), 2.17 (1 H, m) , 2.36 (1 H, dd, 
JKL3.7, 4.5 Hz), 2.73 (2 H, m) , 3.80 (1 H, 
m, H-4), 4.03 (1 H, dd, J=8.3, 2.3 Hz, H- 
5), 4.24 (1 H, ddd, J=10.6, 4.5, 2.3 Hz, H- 
3) . 

MS m/z (%): no M + , 431 (3), 389 (68), 299 
(69), 257 (44), 73 (100). 



[0 0 6 1] 
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[ttl 4] 



3: X H NMR (CDC1 3 ) 5: 0.06-0.11 (12 H, Si-Me 
x 4), 0.11, 0.12 (9 H, s, SiMe 3 ), 0.89-0.91 
(18 H, s, Si-tBu x 2), 1.52-1.92 (4 H, m) , 
3.43, 3.68 (ca. 2:1) (1 H, m) , 3.94-4.22 (3 
H, m) . 

MS m/z (%): no M\ 391 (3), 373 (15), 301 
(19) , 259 (23) , 73 (100) . 



[0 0 6 2] 

{%Mm2) (l,4-cis)-*5 Xlf(lA-trans)-3,5-^^-[(t-f^^^^^-^^ } ) & 
)t^y]4-[(f , J^f;Vy'J^)t^y]-^?nA^t;-;v y v ;l^x - -r 

;v (ft^-%4) 

[0 0 6 3] 
Hfcl 5] 

QH 9 Bn 



[0 0 6 4] 

0 VK^Lfztt&m (£&J»t^-f -f-^mi^l : KDU^m, 4.5 
7 g, 10.2 mmol) Oi7Kv^f^*^A7^ K (30 mL) *3Mk^ b ^ 

•yA (1.22 g, 30.5 mmol, 60%/^ 7 4 V V * ? K) & iO^flS^v^ (3.48 
3 g, 20.4 mmol) £JlO*-> 8B*IW«#Lfco Rj£»^fc****0^ 

^ - (150 g> 3% ftgRif-^/^^r^v) KTflKttU *&&W4*l,4-cisflc*:l. 
4-trans^S^»t LtHf: (4.66 g, 85%) o iO»-&*«rflHaf &2lfl*tt 
fe<DitmZ$)2 WQ-h-otZo 1, 4-cisflefc 1. 4-trans#£> *Ld*±£j£«a»l±fl 
BfC§*^o3to ft> 9* l,4-cis#fcl,4-trans#ttSv» 

ICachiral diastereoisomer&-&.5>o 




ffitEijf 2003-3093702 



12 0 0 2-2 9 7 3 6 6 ^ 5> 24/ 



[0 0 6 5] 



Hfcl 6] 



4a : *H NMR (CDC1 3 ) 8: 0.03, 0.06 

(each 6 H, Si-Me x 4), 0.10 (9 H, s, SiMe 3 ) , 
0.85, 0.90 (each 9 H, s, Si-tBu x 2), 
1.70-1.93 (4 H, m) , 3.57 (1 H, m) , 3.64 (1 
H, tt, JKL1.0, 5.0 Hz), 3.80 (1 H, m) , 3.91 
(1 H, ddd, J=9.5, 4.3, 2.4 Hz), 4.51, 4.55 
(each 1 H, d, JKL1.7 Hz, PhCH 2 ) , 7.30-7.37 
(5 H, m, arora-H) . 

[0 0 6 6] 



4b (^-"M £j£#0 : X H NMR (CDC1 3 ) 8: 0.01, 

0.046 (each 3 H, Si-Me x 2), 0.055 (6 H, s, 
Si-Me x 2), 0.11 (9 H, s, SiMe 3 ) , 0.84, 0.88 
(each 9 H, s, Si-tBu x 2) , 1.37 (2 H, m) , 
2.07 (1 H, m), 2.19 (1 H, m) , 3.28 (1 H, 
dd, J=8.5, 2.3 Hz), 3.80 (2 H, m) , 3.93 (1 
H, m), 4.50, 4.52 (each 1 H, d, JKL2 . 1 Hz, 
PhCE 2 ) 0 7.30-7.37 (5 H, m, arom-H) . 

[0 0 6 7] 



m&%0<£> MS m/z (%) : no M + , 481 (5), 391 (9), 
373 (20), 349 (6), 259 (6), 91 (100). 

[0 0 6 8] 

) # * v]-4-[ > v )V) Or * v]--> ? n ; - ?v {Vc&m 5 ) 
[0 0 6 9] 



Hfcl 7] 



Kfci 8] 



lit I 9] 




tblE# 2003-3093702 



mm 2002-297366 ^ I 25/ 



[0 0 7 0] 

it&m (4t&to4sit4 l b<Dm2:l<DW&VB> 269 mg, 0.499 mmol) rh7t: 
Kn7 7>, &WL&£XFfc<Dtg&Vll (8.5 mL, 8:8:1, v/v/v) £ig#U MMk' 

flU »&9*L;fco Mliv'J urnojjyAtu-? Yyyyj - (15 g. 4% ft 
^^V/^-^y) K-OHMRU fb^5*l,4-cis#:hl,4-trans#(7>?£^ 
(187 mg, 80%) 0 Z<Di&&mzmJ&ir &&fcmnfc<DSkmt%)2: IT* 



ab^Tto l,4-cis#tl,4-trans#OV^tL^^tJ^(i*IJifT§^^o^ 0 ft 
. C-lfiliiHT^t^ *9 > l,4-cis#i:l,4-trans#:{±avmachiral diastereo 
isomer fcte&o 

[0 0 7 1] 



5a (^3EJ&^> ^Me) : X H NMR (CDC1 3 ) 8: 0.04 
(6 H, s, Si-Me x 2), 0-07, 0.08 (each 3 H, 
Si-Me x 2), 0.84, 0.90 (each 9 H, s, Si-tBu 
x 2), 1.60-1.73 (2 H, m) , 1.89 (1 H, m) , 
1.98 (1 H, m), 2.43 (1 H, s, OH), 3.57 (1 
H, t, J=3.2 Hz, H-4), 3.69(1 H, tt, JKL1.4, 

4.1 Hz, H-l), 3.96 (1 H, ddd, J^=11.6, 4.8, 

3.2 Hz), 4.10 (1 H, m) , 4.54 (2 H, s, 
PhCH 2 ) , 7.30-7.35 (5 H, m, arom-H) . 

[0 0 7 2] 



5b &J&yO. : 'H NMR (CDC1 3 ) 5: 

0.057, 0.076, 0.077, 0.091 (each 3 H, Si-Me 
x 4), 0.86, 0.90 (each 9 H, s, Si-tBu x 2), 
1.36-1.47 (2 H, m) , 2.01 (1 H, d, ^=5.7 Hz, 
OH), 2.13 (1 H, m), 2.22 (1 H, m) , 3.28 (1 
H, ddd, «J=8.7, 5.7, 2.9 Hz, H-4), 3.75 (2 
H, m, H-l, 5), 4.13 (1 H, . m, H-3) , 4.50, 
4.54 (each 1 H, d, J=11.8 Hz, PhCH 2 ) , 
7.30-7.35 (5 H, m, arom-H). 



[it2 0] 



Ut2 1] 



ffiSE# 2003-3093702 



®2 002-297366 ^ 26/ 



[0 0 7 3] 



[ft 2 2] 



Wk&ty)<D MS m/z (%): no M + , 409 (6), 319 (2), 
301 (17), 277 (6), 259 (4), 211 (9), 169 
(31), 91 (100). 

[0 0 7 4] 

mmm) (2R,6R)-2,6-tf*-[(t-7*^Vv^;Vv^ ;v)**v]-4-[(^>v 

[0 0 7 5] 
Mb 2 31 



[0 0 7 6] 

-78 XlKfitiQLtz—mk* (384 jaL. 4.40 mmol) O&Tfc^ft^l' 
y (5 mL) #t7K^b^^V> (2.5 mL) tiiL/r^^f-;^^*^-/ 

K (621//L, 8.75 mmol) £jJP;U 5^4l^t^o £<^:i«#?M^ ft^tl 
5 (1.71 g, 3.66 mmol, 5a:5b=^2:1^^14#<^^%) OfeWMS^VV ( 
10 mL) ^ifc&flQx., 15ftf%mWLfz 0 Kf&fl^HbU^^^T^V (2.55 mL 
, 18.3 mmol) ZDU?L, £U£r^£-78 r^^7&K*tl.58#^ WTfMr ^_t# 

gliy'J*^*7A^n7b^77^- (30 g N 5% S^J-^^/^^^^) 
KTffiSlU It&m (1.69 g, 99%) it^t LX^Zo 

[0 0 7 7] 




ffiiE# 2003-3093702 



12 0 0 2-2 9 7 3 6 6 ^ ^- i? I 27/ 



[it 2 4] 



a H NMR (CDC1 3 ) 5: 0.02, 0.03, 0.06, 0.12 
(each 3 H, Si-Me x 4), 0.8 6, 0.90 (each 9 
H, s, Si-tBu x 2), 1.74 (2 H, m) , 2.31 (1 
H, m), 2.51 (1 H, m) , 4.12 (2 H, m) , 4.55, 
4.60 (each 1 H, d, J=\\ .1 Hz, PhCH 2 ) , 4.73 
(1 H, dd, J-=12.1, 6.4 Hz), 7.27-7.35 (5 H, 
m, arom-H) . 

MS m/z (%) : no M+, 449 (2), 407 (27), 299 
(21) , 275 (5) , 91 (100) . 

[0 0 7 8] 

(mM5) (3R,5R)-3,5-lf ^-[(t-^fJVyVf^y 1 ] )V) v]-4-* f- V >- 

[0 0 7 9] 
lit 2 5] 



[0 0 8 0] 

0 X.\Z^^Ltz^^-)V h V 7x- ^,t--)Ayn ^ K (1.55 g, 4.34 mmo 
1) Oi*r>5tKn75> (10 mL) JKiSifc^ n-7*^;Wj ^-y- A (2.71 mL, 
4.34 mmol, 1.6M^t>»«) ZtoZ-lQfrffiW^ S^ma^Tll^Wtt^L 
fco »&sh^*#fe»fr ! »fc> (1.0 g, 2.15 mmol) O&Tkx h 9 K 

uyyy (10 mL) »?fcfc&20$frHt-Cinix.fco S*Sa-frW*±0 < Ct?lfl#Bk MM. 

*W7A^n-7h^77^- (5 gs 2% ^xf;v/A^ff» KTttSL 
> (978.5 mg, 98%, J£-*&£*0 &#£o 

[0 0 8 1] 




6 



teiE#2 003-3093702 



mm. 2002-297366 A '• 28/ 



[4b2 6] 

X H NMR (CDCI3) 8: -0.01, 0.04, 0.06, 0.07 
(each 3 H, Si-Me x 4), 0.84, 0.92 (each 9 

H, s, Si-tBu x 2), 1.35-1.46 (2 H, m) , 2.18 
(1 H, m) , 2.35 (1 H, m) , 3.94 (1 H, tt, 
J=11.2, 4.2 Hz, H-l), 4.40-4.46 (2 H, m, H- 

I, 3), 4.54, 4.56 (each 1 H, d, <J=11.9 Hz, 
PhCH 2 ), 4.84 (1 H, m, C=CH) , 5.03 (1 H, t, 
cT=2.0 Hz, C=CH) , 7.27-7.35 (5 H, m, arom- 
H) . 

MS m/z (%) : no M + , 405 (84), 355 (2), 313 
(35), 297 (15), 273 (20), 223 (18), 165 
(22), 91 (100). 

[0 0 8 2] 

mnm) (3, 6-cis)-& £ V (3, 6-trans)-6-^> v^^r v-4, 8-fcf*-[(t-:7* 

[0 0 8 3] 
Mb 2 7] 

OBn 9 Bn 

fl m-CPBA 
TBSCJ^^Y^OTBS TBSCf S^S)TBS 

7 8 

[0 0 8 4] 

0 X±\Z&WL1ZttAMn (191.4 mg, 0.414 mmol) O^fc^^W (2 mL) i& 
tS£, m-^nnlflfl (106.8 mg, 0.619 mmol) fcjJDx-fco RJSiS^trO 

>Jf 1*5% NaHC0 3 i3£U^D:it^KTrfc&U mXMWt*?*^? 

, »«E«*Lfco ^jHiv')*W7A^Dvb^77>f- (8 g. 2%— 5% ft 

msb (19.0 mg) t& xm% fr&m^*v>mmuz wt&wsa U78.o 

mg) £#/c 0 ^tflR^t±99%-C*)o7^o 3,6-cis#£3.6-trans4£?>V>T tttf^Eik 

tfiIE# 2003-3093702 



2 0 0 2 - 2 9 7 3 6 6 ^ ^- v : 29/ 



[0 0 8 5] 
Mb 2 8] 

8a (ffiK&H&fr) 

2 H NMR (CDC1 3 ) 5: 0.01, 0.02, 0.05, 0.06 

(each 3 H, s, Si-Me x 4), 0.85, 0.88 (each 
9 H, s, Si-tBu x 2), 1.66-1.75 (2 H, m) , 
2.05 ( 1 H, m), 2.24 (1 H, m) , 2.62, 3.03 

(each 1 H, d, J=5.3 Hz, CH 2 0) , 3.53 (1 H, t, 
J=3.0 Hz), 3.84 (1 H, tt, J=ll.l, 4.1 Hz, 
H-l) , 4.21 (1 H, dd, J=11.6, 4.4 Hz), 4.56 

(2 H, s, PhCH 2 )/ 7.27-7.35 (5 H, m, arora-H) . 
MS m/z (%) : no M + , 421 (3), 391 (2), 313 

(18) , 91 (100) , 75 (74) . 

[0 0 8 6] 
lit 2 9] 

l H NMR (CDCI3) 5: 0.02 (6 H, s, Si-Me x 2), 
0.04, 0.07 (each 3 H, s, Si-Me x 4), 0.856, 
0.863 (each 9 H, s, Si-tBu x 2), 1.44-1.55 

(2 H, m), 2.18 ( 1 H, m) , 2.35-2.41 (1 H, 
m) , 2.38, 2.96 (each 1 H, d, <J=5 . 6 Hz, 
CH 2 0) , 3.55 (1 H, m), 3.93 (1 H, tt, J-=11.2, 
4.2 Hz, H-l), 4.18 (1 H, dd, «J=11.5, 4.8 
Hz), 4.54, 4.57 (each 1 H, d, J=11.8 Hz, 
PhCH 2 ) , 7.27-7.35 (5 H, m, arom-H) . 
MS m/z (%): no M + , 421 (7), 391 (3), 313 

(11) , 91 (96) , 75 (100) . 

[0 0 8 7] 

(mnW7) (3,6-cis)-^ J:^F(3 > 6-trans)-4 f 8-e^-[(t--7^;^^^•f•;^v , ; * 
[0 0 8 8] 



HiH# 2003-3093702 



Q\JM 2002-297366 ^ ^- v : 30/ 



Mb 3 o] 




[0 0 8 9] 

-i.*°*v#T-&Mfc^8a (216.8 mg, 0.453 mmol) OR*^^ (2 mL) m 
jfcK, l0%^i^A#^14^(43.4 mg)£inx^ 1M1irJET fctt L < 

^97>f-(8 g. 8% H^f-;V/ / ^^^>)^T»fiL. 1^l9a (176.0 mg, 
[0 0 9 0] 

i#*->#T-2bMt^8b (24.6 mg, 0.0514 mmol) £ffiv>-cafakfc I^&KtK 
^^STcRSfeit/^^Affim^f^v^ Ift^ > v ;v#T" * & (17.2 

mg, 86 %) tentzo 
[0 0 9 1] 
Mb 3 1] 

9a : X H NMR (CDC1 3 ) 5: 0.05, 0.07, 0.10, 0.15 
(each 3 H, s, Si-Me x 4), 0.87, 0.91 (each 
9 H, s, Si-tBu x 2), 1.62 (1 H, m) , 1.80 (1 
H, t, J=14.1, 2.9 Hz), 2.08, 2.27 (each 1 
H, m) , 2.50, 2.95 (each 1 H, d, J^5 . 5 Hz, 
CH 2 0), 3.80 (1 H, m), 4.14 (1 H, m) , 4.40 (1 
H, m) . 

MS m/z (%) : no M\ 331 (25), 313 (52), 301 
(16), 199 (63), 181 (46), 75 (100). 

[0 0 9 2] 



ffiSE^ 2003-3093702 



2002-297366 



^-v: 31/ 



Hfc3 2] 



9b : X H NMR (CDC1 3 ) 5: 0.05, 0.07, 0.08, 0.09 
(each 3 H, s, Si-Me x 4), 0.88, 0.89 (each 
9 H, s, Si-tBu x 2), 1.68, 1.82, 1.98, 2.14 
(each 1 H, m, H-2, 6), 2.71 (1 H, m, CH 2 0) , 
2.82 (1 H, d, J=5.4 Hz, CH 2 0) , 4.00 (2 H, 
m) , 4 .21 (1 H, m) . 

MS m/z (%): no M + , 331 (20), 313 (42), 301 
(14), 199 (72), 181 (39), 73 (100). 

[0 0 9 31 

tfu [2. 5] * 9 9 V (4\&%8 1 0 ) 

[0 0 9 4] 
Hfc3 3] 



[0 0 9 5] 

-78 VK^Ltz^itt^V M51//L, 0.585 vmoD^mim^^^^X 
0.5mL)^m^> ^ptf-;V^;V^^r^K(83yuL, 1. 170 mmol) <Dmfc&fo* * ^ > 
(0.2«L)»**iniL5fl'««»Lfelt. fl*fr*9 (ft«Wa I 9b=&JlO : 
m) (190.6 mg, 0.490 mmol) O&Tld&tt^ ^> (1. 3 mL)^«L*finx.^o 
[0 0 9 6] 

-78 < C-ei5$MB«*l 1 Lfclk b V i^-A'T < > (341 //L, 2.445 mmol) fcJn&fc 

g, 5% lH*3^/U/^**>)fc^*l»U ^tfl0*^.-^%i:LT#^(l 

88. 5 mg, 99%) o 
[0 0 9 7] 




9 



10 



fcBiE# 2003-3093702 



2 0 0 2 - 2 9 7 3 6 6 ^ ^- v : 32/ 



Ht3 4] 



X H NMR (CDC1 3 ) 5: 0.047, 0.055, 0.061, 0.086 
(each 3 H, s, Si-Me x 4), 0.86, 0.88 (each 
9 H, s, Si-tBu x 2), 2.45 (1 H, ddd, 
.^=14.4, 7.9, 1.1 Hz), 2.57 (1 H, ddd, 
JKL4-.2, 6.2, 1.9 Hz), 2.67 (1 H, ddd, 
J=L4.2, 3.9, 1.1 Hz), 2.79 (1 H, ddd, 
J=L4.4, 4.9, 1.1 Hz), 2.80, 3.02 (each 1 H, 
d, J=5.3 Hz, CH z O) , 4.03 (1 H, d, J=6.2, 3.9 
Hz), 4.21 (1 H, dd, J=7.9, 4.9 Hz), 4.40 .(1 
H, m) . 

MS m/z (%): no M + , 329 (31), 313 (10), 299 
(9) , 197 (20) , 75 (100) . 

[0 0 9 8] 

mMm9) [(aS^R.SR)-^^ [(aR*,4R,8R)-[4,8-e^-[(t-y^^^^^^ 
-> ') )V) * * v] ^-9--* t? n [2. 5] * ? ^-6-4 V T v] -Ml ^^^t 

)v ut&m 11) 

[0 0 9 9] 
[4fc3 5] 



[0 10 0] 

-78 r^^SPt^vM V^ntf^T^ >(115^U 0.82 mmol) ^TK-r h 7 t 
Kn7 7>(l mL)^fc n-^f^n^A (513^L, 0.82 mmol, 1.6 

>mm^u\\K.i5^mwvf^ (h^^v^w im^?-Mi35^L, 0.82 

mmol)^Jnx.fCo 10#H»*Hk it&mO (158.8 mg, 0.41 mmol) ^tKx h 7 
t: Kn77>(1.2 mL)?#?l££^o < r>JO;U -78 X;X~mmmWLfz 0 

^7A^nvh^77^-(8 g, 2% /^**t»KXmk^ 




10 



ffifE# 2003-3093702 



t&m 2002-297366 ^ * 33/ 



®ll*-m<D5Lfo£:&fc<OW>&l®Jk LXntz (172.1 mg, 95%) Q 

tg^tJ^NMR-r-^ 
[0 10 1] 
[ft 3 6] 

11a (a^J&W : X H NMR (CDC1 3 ) 8: 0.03-0.08 
(12 H, Si-Me x 4), 0.86, 0.88 (each 9 H, s, 
Si-tBu x 2), 2.41 (1 H, d, J=13.2, 6.7 Hz), 
2.47 (1 H, m) , 2.74 (1 H, d, «J=5 . 4 Hz, 
CH z O), 2.80 (1 H, dd, JKL3.7, 7.6 Hz), 2.90 
(1 H, d, J^5.4 Hz, CH 2 0) , 3.40 (1 H, dd, 
J=13.7, 4.0 Hz), 3.70 (3 H, s, OMe) , 3.91 
(2 H, m, H-3, 5), 5.76 (1 H, s, C=CHCO) . 

[0 10 2] 
[ft3 7] 

lib 4 1 : l H NMR (CDC1 3 ) 8: 

0.03-0.08 (12 H, Si-Me x 4), 0.86, 0.88 

(each 9 H, s, Si-tBu x 2), 2.28 (1 H, m) , 
2.60 (1 H, dd, J-=13.2, 4.6 Hz), 2.67 (1 H, 
d, J"=5.4 Hz, CH 2 0), 2.72 (1 H, m) , 2.92 (1 
H, d, J"=5.4 Hz, CH 2 0) , 3.48 (1 H, m) , 3.69 

(3 H, s, OMe), 3.80 (1 H, dd, <J=5.9, 3.2 
Hz), 4.04 (1 H, dd, <7=8.6, 4.6 Hz), 5.81 (1 
H, s, C=CHCO) . 

[0 10 3] 
[ft 3 8] 

m&yzKD MS m/z (%) : no M% 411 (3), 385 
(86), 355 (14), 353 (47), 325 (8), 293 
(30), 280 (24), 253 (65), 223 (13), 221 
(20) , 73 (100) . 



[0 10 4] 

mmmO) [(a^^Sfl-iSJitf [^4R,8R)-2-[4,8-ex-[(t-^^vV 



tBSE# 2003-3093702 



2002-297366 ^ ^- v : 34/ 



^ ;i> v y ;v) * * v] e n [2. 5] * * ^-6--f 'jr/]-x^;- ;w (Ik 
^1 2) 

[0 10 5] 
Hfc3 9] 




10 10 6] 

-78 < CU^L/tT i ;^i^ , r;W#"e*&'fk^fl&ll (190.3mg, 0.43 mmol, 1 
la:llb=^j3 : KDfc&m) 0>m& h (2 mQi&ffiK, Ttc^bv-iso-^^ 

T;l/^—^A(1.07 mL, 1.07 mmol, 1.0 M b =£rSnx.> WtlBMfc^Lrt: 

i9<b^t»12*~m03L#Mtt#OrI^^ LT#/i(167.6 mg, 
94%) o iOtR^*«Jft1-**tt#OJfc*ttft3:l-t?*o>5:^ aS*,4R,8R#t 
aR*,4R > 8R#OV>-rtL^^%^{i^ij®f-eg^^o7t 0 15% MUxf-/!'**^ 
^r^^ffiSlSJ: <9W^12' (11 mg, 6%, — o<7>it#*tt#0*#«l§ ft*:) £ 

[0 10 7] 



ttiiE# 2003-3093702 



2002-297366 ^ ^- v : 35/ 



Mb 4 o] 

12a (^£j£#0 : X H NMR (CDC1 3 ) 6: 0.034 (3H, 
s, Si-Me), 0.056 (6 H, s, Si-Me x 2), 0.068 
(3 H, s, Si-Me ), 0.87, 0.88 (each 9 H, s, 
Si-tBu x 2), 1.15 (1 H, t, J=5.6 Hz, OH), 
2.22 (1 H, dd, J=13.6, 6.9 Hz), 2.32 (1 H, 
dd, JKL3.1, 6.9 Hz), 2.39 (1 H, dd, JKL3.1, 
3.8 Hz), 2.61 (1 H, dd, J^13.6, 4.1 Hz), 
2.74, 2.84 (each 1 H, d, «J=5.4 Hz, CH z O) , 
3.83-3.86 (2 H, m, H-3, 5), 4.13-4.20 (2 H, 
m, CH 2 OH) , 5.59 (1 H, t, J=l . 0 Hz, C=CHCO) . 

[0 10 8] 
[ft 4 1] 

12b -y—*£j&%0) : X H NMR (CDC1 3 ) 8: 0.026, 

0.056, 0.063, 0.09 (each 3 H, s, Si-Me x 
4), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 
1.22 (1 H, dd, J=6.5, 4.7 Hz, OH), 2.16, 
2.21, 2.53 (each 1 H, m) , 2.57 (1 H, d, 
J^5.5 Hz, CH 2 0), 2.60 (1 H, m) , 2.93 (1 H, 
d, J=5.5 Hz, CH 2 0) , 3.71 (1 H, dd, J"=5.1, 
3.1 Hz), 4.00 (1 H, dd, J"=9.5, 4.6 Hz), 
4.08-4.20 (2 H, m, CH 2 OH) , 5.67 (1 H, t, 
J-=6. 9 Hz, C=CHCO) . 



[0 10 9] 
[ft 4 2] 

]&&yd<D MS m/z (%) : 
(100), 327 (4), 309 
(26), 225 (20), 207 
(37), 75 (100). 



no M + , 357 (13), 339 
(14), 265 (20), 235 
(38), 195 (15), 177 



[0 110] 



miiE# 2003-3093702 



^!#.P, 2 0 0 2 - 2 9 7 3 6 6 ^ ^- v : 36/ 



Hk4 3] 

12' : X H NMR (CDC1 3 ) 8: 0.07 (6H, s, Si-Me x 
2), 0.08, 0.10 (each 3 H, Si-Me x 2), 0.87, 
0.91 (each 9 H, s, Si-tBu x 2), 1.18 (3 H, 
s, Me), 2.19-2.38 (4 H, m) , 2.46 (1 H, d, 
J=13.6 Hz), 3.71 (1 H, dd, J^9.6, 4.9 Hz), 
3.78 (1 H, dd, J=4.3, 3.4 Hz), 4.09-4.16 (2 
H, m, CH 2 OH), 5.50 (1 H, t, J=l . 0 Hz, 
C=CHCO) . 

[0 111] 

imMmil) [(aS*,4R,8R)- & £Xf [(aR^4R,8R)-4,8-e*-[(t-7?-;Vv^ ^ 
>VvV jv)ti|ry]-6-[2-(^7x-;l/-*X7^^H-xf') r>]-l-* 
7.\£v\2.5\*t *y ({M13) 
[0 112] 

[lb 4 4] 




12 13 



[0 113] 

0 < C^<%iPL^T i ; ;VT;V3-;V#:12 (167.6 mg, 0.404 mraoK 12a:12b=&J 
3 : KDm&m)<?>1$7kr- h 7t Kn77>(2 mL)?#ite> n-T^w; A (278 
^L, 0.445 mmol, 1.6 M^t>»«)^J:n ! «^fcp-1'^x>^^*-^(84.7 i 
g, 0.445 mmol) (DUt^t f9t Kn 79 > (0.3 mL)^^m^nx.> 53"IHJ**fc 
bfvTo SU0^^^7^-;V^X7^ >(141/uL, 0.810 mmol) *>&*t b 9 K 
U77>(1 mL)M?££fi^> 0 rm^T-en-7^;v- i ;f-7A(505//L, 0.808 mmo 
1, 1.6 M^^MDfctrax-fct ifciftafcfefcfcofco 0 t:K<££P 

^frbmtm&fc. mtkwtt^xi aOKmrnv, 10% msat^m^ie 
mL)^in£o *chtinf^#l^ 0 BLismz2mmmi- v v^a^udx., mit 
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A*£*k **«*Lfc 0 »'>'J*W7A^7f^77^(8 g> 30% 

T#fc(187.0mg, 77%)o uO^|f^»t *#M4fltf>Jfc*liJfc 3 :rC*ofc 
^ aS* f 4R, 8R# t aR*. 4R, 8R#tf>v>-f *L*«±&jaW3&»t4«Wf-C § £ 0 
^t/coNMRr"*- ^ 
[0 114] 
[ft 4 5] 

13a : X H NMR (CDC1 3 ) 5: -0.01- 0.06 

(12 H, Si-Me x 4), 0.83, 0.84 (each 9 H, s, 
Si-tBu x 2), 1.83 (1 H, m) , 2.25-2.40 (3 H, 
m) , 2.60, 2.82 (each 1 H, d, J=5.5 Hz, 
CH 2 0), 3.05-3.24 (2 H, m, CH 2 P0) , 3.70 (1 H, 
dd, J=5.8, 3.6 Hz), 3.83 (1 H, dd, J=8.5, 
4.4 Hz), 5.36 (1 H, in, C=CHCO) , 7.44-7.77 
(10 H, m, arom H) . 

[0 115] 
1^4 6] 

13b i-^-ii £$c4£0 : X H NMR (CDC1 3 ) 8: -0.01- 

0.06 (12 H, Si-Me x 4), 0.82, 0.86 (each 9 
H, s, Si-tBu x 2), 1.93, 2.10, 2.25, 2.46 

(each 1 H, m, H-2, 6), 2.55, 2.84 (each 1 
H, d, «J=5.5 Hz, CH 2 0) , 3.05-3.24 (2 H, m, 
CH 2 PO), 3.65 (1 H, dd, ,7=5.6, 3.2 Hz), 3.89 

(1 H, dd, J=8.7, 4.6 Hz), 5.36 (1 H, m, 
C=CHC0) , 7.44-7.77 (10 H, m, arom H) . 

m&%0<D MS m/z (%) : no M\ 541 (100), 511 
(8), 449 (39), 409 (86), 201 (26), 75 (44). 

[0 116] 

(^I«!!12) la-[(t-r^^v^^;Vv , ;^)^^'>]-2 i 8,2'-^-^^r>'-25-[ ( 

b i;^^-;v->i;;v)^-^i/]-i9-y 5 yds t-7"f;v^^f^v'i^ x -t 

J: m a -[(t-yf^v^ ^-;V~> V fr) ~>]-2 a , 2'-^#*>'-25-[ ( b V 
if;k/'j;l/) *3rv]-19-y;Vtf? ^ yds t-^^friftJ-frisV iH-T^ ( 
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QmM2 0 0 2 - 2 9 7 3 6 6 ^ ^-v : 38/ 



*fr£«H 5 a, b) 

[0 117] 
Mb 4 7] 




[0 1 1 8] 

-78 r^*PL*ift£*3 (100.1 mg, 0.167 mmol, 13a:13b=&>3 : l<om& 
ft)«5i*r >5t Kn7?>(1.5 iiDSifi:, n-y-f-^Uf-^ A(104/iL, 0.16 
7 mmol, 1.6 M^Mf > i&ifc) * *9> o < l9inx.*:o flSv^V>^0»«0#«[# 
WhfitZo 15frmmWik, V?>frY 2>it&%dUaL (44.0 mg, 0. 

114 mmoD^iSTfCr f9t KO7 9V(0.5 mL)t&IS*Jnx.^o -78 t;-C2I^W«6f^ 

Sc£ *> V XYfrii 7A^nvf/77^-(7g, 2%-*10%->40% 

LT»;fc(58.4 mg, 68%)o COfi*»tfll)ftt5IHt#OJt 
fli^3:lT^o/: 0 Hi&^J130^^e>2/8,2'-^^^v#(15a)^±^^i: 
#*ib*Lfco 10% S^m^^;v^-^^-9->^m^i 0 *RJ£«Mfc-£%rt4a (14.0 
mg, 32%) ££^40% ^i^/u^^-frVi&ffiSP * »H&fr*H3 (34.0 mg> 34% 
)SrlHliDlL^o 

[0 119] 
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0 0 2 -2 9 7 3 6 6 ^ ^-v : 39/ 



Hfc4 8] 

15a (3k£f») : X H NMR (CDC1 3 ) S: 0.02 (3 H, 
s, Si-Me) , 0.055 (3 H, s, Si-Me x 2), 
0.065(6 H, s, Si-Me), 0.55 (3 H, s, H-18) , 
0.56 (6 H, q, SiCH 2 x 3), 0.86, 0.88 (each 9 
H, S, Si-tBu x 2), 0.95 (12 H, t, J=7 . 9 Hz, 
SiCH 2 CH 3 x 3, overlapped with H-21) , 1.19 (6 
H, s, H-26, 27), 2.27-2.38 (2 H, m) , 2.42 
(1 H, dd, J=L3.1, 3.6 Hz), 2.66 (1 H, dd, 
J=13.3, 3.4 Hz), 2.74, 2.82 (each 1 H, d, 
J=5.5 Hz, CH 2 0), 3.81 (1 H, dd, J"=7.7, 3.9 
Hz), 3.88 (1 H, dd, ^=7.0, 3.8 Hz), 5.82 ( 
1 H, d, JKL1.1 Hz, H-7), 6.21 (1 H, d, 
J=ll. 1 Hz, H-6) . 

[0 12 0] 
Hb4 9] 

15b (^41 tofc^) : 'H NMR (CDC1 3 ) 5: 0.02 (3 

H, s, Si-Me), 0.064 (6 H, s, Si-Me x 2), 
0.08 (3 H, Si-Me), 0.55 (3 H, s, H-18), 
0.56 (6 H, q, SiCH 2 x 3), 0.86, 0.88 (each 9 
H, s, Si-tBu x 2), 0.95 (12 H, t, J=7 . 9 Hz, 
SiCH 2 CH 3 x 3, overlapped with H-21), 1.19 (6 
H, s, H-26, 27), 2.57, 2.92 (each 1 H, d, 
J=5.5 Hz, CH 2 0) , 3.68 (1 H, m) , 4.04 (1 H, 
dd, J=9.5, 4.5 Hz, H-l), 5.82 ( 1 H, d, 
J=12.1 Hz, H-7), 6.27 (1 H, d, ^12.1 Hz, 
H-6) . 

[0 12 1] 

mmmi3) l«,25-vfc Kn*v-2^2'-^^>-19-y;ve*5>D 3 tffcfr 
|YI-la) ^ &£Tna,25-z?K Vu**s-2a ,2 t -*.#*is-19-S $ 

^;V-19-y;vtf^>D 3 (jbmi-2a) , & i m a ,2 a , 25- h V t: Kn 

*ci/-2 p-y frUru **?-)V-i§-; )vy£ 9 % >d 3 Hk^Y i - 2 b) 

[0 12 2] 
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Mb 5 o] 




[0 12 3] 

h i; ->i; ;V^--x;V#'e^)^ / fk / B-^15 (58.4 mg, 0.075 mmol, 15a : 15b=i&3 
: VMfcT- f7tK077>(lmL) feWi^ 7 v it? Y 7 77 * 7 

-7A(301//L, 0.301 mmol, 1.0 h 9 t: Kn7 7 SriDx.^ 0 t) 

JC-rttffiUJto AJfcJciwT**, it7X«v^^v«7A^. 

S^t/io ^S^v'J 7J^;V7J^A^n-7 -(5 60%^70%@fcm^ 

;v/A^t»CtffilL> 60%im^f-;^^^>v#m3IU »MfrfcH&YI-2a 
tYI-2bO?S^ (2.6 mg, 8%), 70% Ifsa^^tf^^fctirtP * 
YI-latYI-lb Oii^(19.7 mg, 60%) £#fco 
[0 12 4] 

ft-gWI-lafc YI-lb^-g-tfrl^tf^HPLC (LiChrosorb Si 60, 250 x 10 mm, 
:mik*7i'> : 2 - > 7°n/NV-;i'=50 : 50 : 8)t:t^lltl> ft 
#*YI-la (11.0 mg) fcitfft-g^YI-lb (2.6 mg) ft^%YI-2ai:YI-2 
b^^-tfrl^tfiiHPLC (YMC-Pack 0DS-AM SH-342-5, 150 x 20 mm, 20%*/-* 9 
S-)V) KXfrmffiML, ft^tfYI-2a (0.9 mg) £ J: ^ft^YI-^b (0.3 mg) 

[0 12 5] 
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Mk5 l] 

Yl-la : X H NMR (CDC1 3 ) 8: 0.55 (3 H, 

s, H-18), 0.94 (3 H, d, J=6.4 Hz, H-21) , 
1.22 (6 H, s, H-26, 27), 2.30 (1 H, dd, 
J=13.5, 8.7 Hz, H-10) , 2.40 (1 H, dd, 
J-=13.7, 6.1 Hz, H-4), 2.60 (1 H, dd, 
c7=13.7, 3.5 Hz, H-4), 2.81 (1 H, m, H-9) , 
2.84 (1 H, d, J=4.7 Hz, CH 2 0) , 2.96 (1 H, 
dd, J=13.5, 4.3 Hz, H-10), 3.08 (1 H, d, 
J=4.7 Hz, CH 2 0) , 3.80 (1 H, m, H-3) , 3.99 (1 
H, m, H-l), 5.86 ( 1 H, d, J=11.2 Hz, H-7), 
6.39 (1 H, d, JKL1.2 Hz, H-6) . 

[0 12 6] 

[11:5 2] 

Yl-lb (r?4'1-—*Ej$M) : X H NMR (CDC1 3 ) 8: 0.56 
(3 H, s, H-18), 0.94 (3 H, d, .7=6.4 Hz, H- 
21), 1.22 (6 H, s, H-26, 27), 2.30 (1 H, 
dd, J=13.7, 6.2 Hz, H-4), 2.36 (1 H, dd, 
J=13.3, 8.6 Hz, H-10), 2.71 (1 H, dd, 
J=13.7, 3.6 Hz, H-4), 2.81 (1 H, m, H-9), 
2.86 (1 H, dd, J=13.3, 4.3 Hz, H-10), 2.94, 
2.99 (each 1 H, d, J^=4.7 Hz, CH 2 0) , 3.81 (1 
H, m, H-3, W/2 = 12 Hz), 3.91 (1 H, m, H-l, 
W/2*=?20 Hz), 5.87 ( 1 H, d, J=11.2 Hz, H-7), 
6.37 (1 H, d, .7=11.2 Hz, H-6). 
MS m/z (%) : 432 (23, M + ) , 414 (20), 396 

(23), 378 (52), 303 (12), 267 (68), 135 

(100) . 

[0 12 7] 
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Hfc5 3] 

YI-2a : X H NMR (CDC1 3 ) 8: 0.53 (3 H, 

s, H-18), 0.94 (3 H, d, J=6.4 Hz, H-21) , 
1.22 (6 H, s, H-26, 27), 2.45 (1 H, dd, 
J=13.5, 8.9 Hz, H-4), 2.49 (1 H, dd, 
J=13.5, 5.4 Hz, H-4), 2.55 (1 H, dd, 
J=14.1, 5.8 Hz, H-10), 2.63 (1 H, br . s, 
OH), 2.69 (1 H, dd, J=14.1, 2.9 Hz, H-10), 
2.80 (1 H, m, H-9), 3.86 (1 H, m, H-3) , 
3.97 (1 H, m, H-l), 4.71, 4.77 (each 1 H, 
dd, J=47.6, 9.7 Hz, CH 2 F) , 5.80 ( 1 H, d, 
JKL1.2 Hz, H-7), 6.41 (1 H, d, JKL1.2 Hz, 
H-6) . 

19 F NMR (CDC1 3 ) 5: -240.6 (t, .7=47.6 Hz). 

MS m/z (%) : 452 (75, M + ) , 434 (100), 414 
(34), 396 (19), 378 (38), 323 (54), 305 
(19), 303 (21), 287 (17), 285 (18), 267 
(22), 228 (24), 133 (82). 

[0 12 8] 
Hfc5 4] 

YI-2b (^-Y^ — ^J&4&>) : x H NMR (CDC1 3 ) 8: 0.55 
(3 H, s, H-18), 0.94 (3 H, d, J=6.4 Hz, H- 
21), 1.22 (6 H, s, H-26, 27), 2.16 (1 H, 
dd, J=14.1, 4.0 Hz, H-4), 2.27 (1 H, br. t, 
J=~12 Hz, H-10), 2.57 (1 H, br . s, OH), 
2.79 (1 H, m, H-9), 2.84 (1 H, m, H-4), 
2.88 (1 H, dd, JKL3.2, 4.9 Hz, H-10), 3.77 
(1 H, m, H-l, W/2^20 Hz), 3.95 (1 H, m, H- 
3, W/2 ^ 12 Hz), 4.69, 4.77 (each 1 H, dd, 
J=47.6, 9.6 Hz, CH 2 F), 5.86 ( 1 H, d, JKL1.3 
Hz, H-7), 6.29 (1 H, d, J=11.2 Hz, H-6). 
19 F NMR (CDCI3) 8: -240.2 (t, J=47.6 Hz). 
MS m/z (%) : 452 (74, M + ) , 434 (100), 414 
(35), 396 (16), 378 (33), 323 (50), 305 

(17) , 303 (20), 287 (15), 285 (16), 267 

(18) , 228 (24) , 133 (74) . 



[0 12 9] 

(mmm u) 1 « - [ (t-^;v v * & ;v) * * v] -2 p , 2* - j. # * v-25- [ ( * 
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J: m. a - [ (t-7* *f- ;V ^ ^ ^ *> y * * *>] -2 « . 2' - J- # * v-25- [ ( * b * v J* 
6 a, b) 

[0 13 0] 



[0 13 1] 

-78 (185.1 mg, 0.31 mmoK 13a I 13b=ft3 : lOtS^ 

ft)Oi*f f7HKD77>(l mL)v#^l'> n-'/f-A' , ;f- , >A(193A«L, 0.31 m 
mol, 1.6 H^V-ytemZUax-fco &Ctzmft&nm.&m*30fr®fflfrLtz& 

yjyY-vyrY X^&Mb^Ub (66.8 mg, 0.206 mmol) (Dfafc-T b 7 

n kd 79x1.2 mL)»ift*Jax.^o -78 x;-c2J$W!i£#L;fc^ EJfcmzffiU 

n-7h^97-f-(9 g, 3%— 12%— 40% ifxf^/A^ft»C«t. 3% 

^if- )v&m^**y i o -fb'Mbi6*z^ioa:flcfttt^a'fr* (96. 6 

mg, 67%)fcUT#7 v c 0 iO»'ft*«:fllJfti-»*tt#«)Jfc*«±»5:l-C*ofeo t 
tz, 12% WfclfcJ^V^^'^iSBllflU 0 sfeRJS^fr&ttUb (22.0 mg, 33%) 
. 40%»K^^^^^"9->»W*P^ , 5ft^l3 (43.4 mg, 23%) SJfcLfc 



Hb5 5] 




[0 13 2] 
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Ht5 6] 

16a : X H NMR (CDC1 3 ) 8: 0.02. 0.055 

(each 3 H, s, Si-Me) , 0.065 (6 H, Si-Me x 
2) , 0.55 (3 H, s, H-18), 0.86, 0.87 (each 
9 H, s, Si-tBu x 2), 0.94 (3 H, d, .7=6.4 
Hz, H-21), 1.22 (6 H, s, H-26, 27), 
2.28-2.37 (2 H, m) , 2.42 (1 H, dd, J=13.1, 
3.7 Hz), 2.65 (1 H, dd, J=13.7. 3.7 Hz), 
2.74 (1 H, d, .7=5.5 Hz, CH z O) , 2.80 {1 H, m, 
H-9), 2.82 (1 H, d, J=5.5 Hz, CH 2 0) , 3.37 (3 
H, s, OMe), 3.81 (1 H, dd, .7=7.1. 3.9 Hz, 
H-3), 3.88 (1 H, dd, J=7.0, 3.9 Hz, H-l) , 
4.71 (2 H, S, OCH 2 0), 5.82 (1 H, d. J=11.0 
Hz, H-7), 6.21 (1 H, d, J=11.0 Hz, H-6). 



[0 13 3] 
[ft 5 7] 

16b ( -f ^ — %t ) : X H NMR (CDC1 3 ) 5: 

0.02-0.08 (12 H, Si-Me x 4) , 0.55 (3 H, S, 
H-18), 0.86, 0.87 (each 9 H, s, Si-tBu x 
2), 0.94 (3 H, d, J=6.4 Hz, H-21), 1.22 (6 
H, s, H-26, 27), 2.57 (1 H, d, J=5.5 Hz, 
CH 2 0), 2 . 80 (1 H, m, H-9), 2.92 (1 H, d, 
.7=5.5 Hz, CH 2 0), 3.37 (3 H, s, OMe), 3.68 (1 
H, m, H-3), 4.04 (1 H, dd, J=9.1, 4.9 Hz, 
H-l), 4.71 (2 H, s, OCH 2 0), 5.82 (1 H, d, 
J=11.2 Hz, H-7), 6.28 (1 H, d, .7=11.0 Hz, 
H-6) . 

[0 13 4] 

(HJ&0815) lo-t Kn*-> -20,2' v-25-[(p< b^y^f;V)t^>]-l 

9_y;i/lf^ = >V z &£Xf\a-\z Kn^y-2«,2'-x*^v-25-[(> b^v^^ 
)**->]-19-//l'tf*5 VD3 (M&VM 7a, b) 
[0 13 5] 
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Mfc5 8] 



TBSCy 




p£*OTBS 
16 



MOM 



17 



[0 13 6] 

it&Wlb (34.4 mg, 0.049 mmol, 16a:16b=i&5 : KDW&Vll) <D&fcT h 9 
Kn7 7>(lmL)ifc 7yfl;f h7WT^^7A(122//L, 0.122 mmo 
1, l.OMf f7tKn77>W^x., 0 1C£T30#IHk £SKT5l$IHItt*l* 

vf^77-f-(5 g, 50% Stxf;v//\^t>) ttffill, <h'&*17«:— @ 
Ojt#Mfe#C0?l^(21.5 mg, 92%)fcLT#fCo £co?l^t/£1*$H"&M14^ 
OJt^ii^j4 : rcfcofco 

[0137] 



17a : a H NMR (CDC1 3 ) 6: 0.55 (3 H, 

S, H-18), 0.93 (3 H, d, J=6.4 Hz, H-21) , 
1.22 (6 H, s, H-26, 27), 2.32 (1 H, dd. 
J=13.5, 8.9 Hz), 2.40 (1 H, dd, J=13.8, 6.1 
Hz), 2.62 (1 H, dd, .7=13.8, 3.5 Hz), 2.80 
(1 H, in, H-9), 2.85 (1 H, d, J=4.7 Hz, 
CH 2 0), 2.95 (1 H, dd, J=13.5, 4.5 Hz), 3.07 
(1 H, d, J=4.7 Hz, CH 2 0), 3 . 37 ( 3 H, S, 
OMe), 3.82 (1 H, m), 3.98 (1 H, m) , 4.71 (2 
H, s, 0CH 2 0), 5.86 (1 H, d, J-ll.l Hz, H-7), 
6.40 (1 H, d, J=ll.l Hz, H-6). 

[0 13 8] 



lit 5 9] 
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Mb 6 0] 

17b CT-f^— ^J$<») : X H NMR (CDC1 3 ) 6: 0.55 (3 

H, s, H-18), 0.93 (3 H, d, J=6.4 Hz, H-21), 

I. 22 (6 H, s, H-26, 27), 2.72 (1 H,m) , 
2.94, 2.99 (each 1 H, d, J=4.7 Hz, CH 2 0) , 
3.37 (3 H, s, OMe), 3.82 (1 H, m) , 3.91 (1 
H, m), 4.71 (2 H, S, OCH 2 0), 5.86 (1 H, d, 
J-ll.l Hz, H-7), 6.37 (1 H, d, J-ll.l Hz, 
H-6) . 

[0 13 9] 

(mmM 16) l«,2^-yt KD ^ ->-2 « f ;V-i5 ± l>'l « , 2 « t Kn^rv- 
2j8-^^-25-[(* h*v^;v):**:>]-19-y 5 >D 3 8 a, b 

) 

[0 14 01 

me i] 




[0 14 1] 

Vf^ATiV^ K'j K(0.5 mg, 0.014 nmol)<^it7Kv^-^l' j.-t"^ 

(0.25 mL)Ii?Wl^ *&fr4&17 (6.8 mg, 0.014 mmol, 17a I 17b =«&4 : 1<7?M 
<^)<Z>$fcki?.x?-;VJC-- xM0.25 mL)^*Jnx.M7mHTlB#K^L/io K 

'J*m7A^nvh^77^-(3 g. 60% ftl^fV^^t^^)'^^ 
U <t^tJl8^-S03l^mtt^<7)tl^t; (4.7 mg, 69%)fcL"C#^o 
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[0 14 2] 
[<b6 2] 

18a (^£EMJ) : *H NMR (CDC1 3 ) 5: 0.54 (3 H, 
s, H-18), 0.93 (3 H, d, J=6.4 Hz, H-21), 
1.22 (6 H, S, H-26, 27), 1.27 (3 H, S, 2- 
Me), 2.37 (1 H, dd, J=14.4, 4.6 Hz), 2.53 
(1 H, m), 2.79 (1 H, m) , 2.94 (1 H, dd, 
J=13.6, 4.3 Hz). 3.37 (3 H, s, OMe) , 3.74 
(2 H, m, H-l, 3), 4.71 (2 H, S, OCH 2 0) , 5.84 
(1 H, d, J-11.2 Hz, H-7), 6.30 (1 H, d, 
J=11.2 Hz, H-6) . 

[0 14 3] 
lit 6 3] 

18b £j=£4&) : a H NMR (CDC1 3 ) 5: 0.54 (3 

H, s, H-18), 0.93 (3 H, d, J=6.4 Hz, H-21), 

I. 22 (6 H, s, H-26, 27), 1.30 (3 H, S, 2- 
Me), 2.17 (1 H, m), 2.67 (1 H, m) , 3.37 (3 
H, s, OMe), 3.74 (2 H, m, H-l, 3), 4.71 (2 
H, s, 0CH 2 0), 5.82 (1 H, d, J=~ll Hz, H-7), 
6.34 (1 H, d, J=~ll Hz, H-6). 



[0 14 4] 

(mttffln) 1 a , 2 , 25- h V K n * v-2 a ^;V-19-7 )V fcf 9 5 >D 3 (it& 
$7Y I -3 a) *3 ± tft « , 2 « , 25- h V Ko^r v-2/?-.* ^-19-/ Kt9 < > 
D 3 (lfc^YI-3b) 
[0 14 5] 

Hb6 4] 




tb!E# 2003-3093702 



£#gg 2002-297366 ^ ^~ V \ 48/ 

[0 14 6] 

ft-g-%18 (10.5 mg, 0.022 mmoU 18a : 18b=&j4 : 10*£^) 9 J 

-;t/(0.5 nL)»ift^^ *>7 7-^^*>®(10.1 mg, 0.044 mmol) t:Jnx.> 0 

, 70% ^^;v/-^^)lCT»5£U <fciH^YI-3atYI-3b£l§rtf^tK8. 
8 mg, 93%) ^#/c 0 
[0 14 7] 

ft^%YI-3ahYI-3b£^tf?l^£HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 
20 mm, 20%7X/^^^-^)^-C^fflmU, lfc^t>YI-3a (5.2 mg) £J:^fc^ 
t?YI-3b (0.7 mg) £#^o 
[0 14 8] 

Hb6 5] 

YX-3a: *H NMR (CDC1 3 ) 5: 0-54 (3 H, s, H- 
18). 0.94 (3 H. d, J=6.4 Hz, H-21) , 1.22 (6 
H, s, H-26, 27), 1.27 (3 H, s, 2-Me) , 2.05 
(1 H, m, H-10), 2.36 (1 H, dd, J=14.4, 4.5 
Hz, H-4), 2.55 (2 H, m, H-4, OH), 2.79 (1 
H, m, H-9), 2.94 (1 H, dd, J=*13.5, 4.4 Hz, 
H-10), 3.74 (2 H, m, H-l, 3), 5.84 (1 H, d, 
J-11.2 Hz, H-7), 6.30 (1 H, d, J-11.2 Hz, 
H-6) . 

[0 14 9] 



mUE^F 2003-3093702 



2002-297366 ^ v : 49/ 



Mfc6 6] 

YI-3bs *H NMR (CDC1 3 ) 6: 0.55 (3 H, S, H- 
18). 0.94 (3 H, d, J=6.4 Hz, H-21). 1.22 (6 
H, S. H-26. 27). 1.30 (3 H. s. 2-Me). 2.17 
(1 H, dd, J=13.6, 8.4 Hz, H-4), 2.30 (1 H. 
br s, OH), 2.49 (1 H, dd, J=14.2, 3.3 Hz, 
H-10), 2.62 (1 H, dd, J=14.2, 6.5 Hz, H- 
10), 2.67 (1 H. dd, J=13.6, 4.1 Hz, H-4), 
2.79 (1 H, m, H-9), 3.73 (1 H, m, H-l, W/2^ 
12 Hz), 3,78 (1 H, m, H-3. W/2^18 Hz), 5.82 
(1 H, d. J=11.2 Hz. H-7), 6.34 (1 H, d, 
J=11.2 Hz, H-6) . 

MS m/z (%): 434 (75, M*) , 416 (100), 401 
(16). 398 (31). 380 (21), 362 (20), 305 
(29), 287 (27), 269 (29), 251 (25), 135 
(74) . 

[0 15 0] 

mnmiS) la-[(t-WyVf;vy'J^)^^y]-2^-t Kn*->-2«-xf 
i^ia-t >\< v V ;v) * * v]-2 a -n Kn * v-2 /? -^)V- 

25-[(^ h^v^^;v)^-#v]-i9-y ;vtf^ ^ >D3 t-^^^^^^v 1 ;^-^- 

XJV (it&Vl 19 a, b) 
10 15 1] 
Mb 6 7] 




[0 15 2] 

-40 V,\Z^\^tzi/yyi\M (I) (114.6 mg, 1.280 mmol) (DM^-rfc 
(1.5 mL) MMWiK, ff-^V^-^-UmWi (2.25 mL, 2.565 mmol, 1.14 M-*-- 

zimz.30ftmmwLt:ik. m^-r^ (3mU Kmfr^wt&mG 

ailE# 2003-3093702 



2002-297366 ^ ^~ v I 50/ 



(113.1 mg, 0.160 mmok #|li&0!ltrtil6a *. 16b=*&3 : 1 * 

h^v"7>f -(7=f-^;VC-300> 10 g. 2%R^^?-;v/^*-9->'itffigfc 
)i;tffiSU 2j8t Kn^5/#t 2 « b Kn * v#fc<^^^ab&ft^l9 
(90.3 mg, 78%) *ffi&<D4t&m6 (18.5 mg. 16%) *%tz Q ft£«9a, b 

[0 15 3] 
Mfc6 8] 

19a : a H NMR (CDC1 3 ) 6: 0.06. 0.07, 

0.09, 0.11 (each 3 H, s, Si-Me) , 0.55 (3 H, 
s, H-18), 0.83 (9 H, S, S±-tBu ), 0.90 (9 
H, s, Si-tBu, overlapped with CH 2 CH 3 ) . 0.93 
(3 H, d, J=6.5 Hz. H-21), 1.21 (6 H, s, H- 
26, 27), 1.62 (2 H, m, CH 2 CH 3 ), 2.26 (1 H, 
dd. .7=13.6, 5.0 Hz), 2.43 (2 H, m) , 2.52 (1 
H, dd, J=14.4, 4.0 Hz), 2.80 (1 H, m, H-9), 
3.37 (3 H, s, OMe), 3.78 (1 H, dd, J=9.7, 
5.0 Hz), 3.96 (1 H, t, J=3.0 Hz), 4.71 (2 
H, s, OCH 2 0), 5.79 (1 H, d, J=11.3 Hz, H-7), 
6.16 (1 H, d, J=11.3 Hz, H-6). 

[0 15 4] 



tBliE# 2003-3093702 
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[ft 6 9] 

19b {'V'ii £j5&$j) : X H NMR (CDC1 3 ) 6: 0.06, 

0.07, 0.09, 0.11 (each 3 H, s, Si-Me) , 0.55 
(3 H, S, H-18), 0.85 (9 H, S, Si-tBu ), 
0.91 (9 H, s, Si-tBu, overlapped with 
CH 2 CH 3 ), 0.93 (3 H, d, J=6.5 Hz, H-21), 1.21 
(6 H, S, H-26, 27), 1.62 (m, CH 2 CH 3 ) , 2.09 
(1 H, dd. J=13.8, 5.0 Hz), 2.30 (1 H, dd, 
J=12.8, 9.6 Hz), 2.59 (2 H, m) , 2.79 (1 H, 
m, H-9), 3.37 (3 H, S. OMe) , 3.70 (1 H, dd, 
J=9.2, 4.4 Hz), 3.92 (1 H, dd, J-4.8, 3.2 
Hz), 4.71 (2 H. S, 0CH 2 0), 5.80 (1 H, d, 
J-11.0 Hz, H-7), 6.10 (1 H, d, J=11.0 Hz, 
H-6) . 



[0 15 5] 

(mmmi9) la,2/?,25-> ^ H KD^y-2«-xf ;v-19-/;ve^ 5 >D 3 (ft* 
%YI-4a) &£m a ,2a ,25-Y V Yu^i/-2fi-^J^-19-y K\£9 < > 
D 3 (ft*^Y I - 4 b) 
[0 15 6] 

[ft 7 0] 




YMa YMb 



[0 15 7] 

ft*&19b (17.8 mg, 0. 025 nmol) <£>4S7M 9 J -Ml mL)?#^^> #>"7T 
-*;w*>m(48.1 mg, 0.207 mmol)^Sn£> M^-C8B#Wm#LfCo JRJ&»* 

W7A^D7h^77^(3 g> 50% B*£^/lv'^*'*V)fc-Cf*»U ft 

miiE^F 2003-3093702 



2002-297366 ^ ^~ v : 52/ 



<&&YI-4b (11.0 mg. 99%)=M#£o 
[0 15 8] 

££j&%19a (6.2 mg, 0.009 mmol) ZH^X ±mtW\m-RB& 
£?T&V>, <b^YI-4a (2.3 mg, 60%)£#*io 
[0 15 9] 
Mb 7 1] 

YI-4a : a H NMR (CDC1 3 ) 5: 0.54 (3 H, 

s, H-18), 0.94 (3 H, d, J=6.4 Hz, H-21), 
0.98 (3 H, t, J=7.5 Hz, CH 2 CH 3 ) , 1-22 (6 H, 
s, H-26, 27), 1.68, 1.85 (each 1 H, m, 
CH 2 CH 3 ), 2.26 (1 H, dd, J=13.5, 9.2 Hz), 
2.38 (1 H, dd, J=13.8, 6.4 Hz), 2.47 (1 H, 
dd, .7=13.8, 3.5 Hz), 2.80 (2 H, m, H-9, 10) , 
3.83 (2 H, m, H-l. 3), 5.84 (1 H, d, J=11.0 
Hz, H-7), 6.33 (1 H, d, J=11.0 Hz, H-6). 
UV Amax (EtOH) : 244,252, 261 nm. 



[0 16 0] 
Mfc7 2] 

YI-4b (V-f^-— £j$4fc) : a H NMR (CDC1 3 ) 8: 0.55 
(3 H, s, H-18), 0.94 (3 H, d, J=6.4 Hz, H- 
21), 0.99 (3 H, t, J=7.5 Hz, CH 2 CH 3 ) , 1.22 
(6 H, s, H-26, 27), 1.72, 1.81 (each 1 H, 
m, CH 2 CH 3 ), 2.18 (1 H, dd, J=13.8, 6.5 Hz, 
H-4), 2.44 (1 H, dd, J=13.5, 8.5 Hz, H-10) , 
2.63 (1 H, dd, J=13.5, 4.2 Hz, H-10), 2.72 
(1 H, dd, J=13.8, 3.3 Hz, H-4), 2.79 (1 H, 
m, H-9), 3.73 (1 H, m, W/2 -17 Hz, H-l), 
3.88 (1 H, m, W/2 ~ 13 Hz, H-3) , 5.84 (1 H, 
d, J-11.2 Hz, H-7), 6.31 (1 H, d, J=11.2 
Hz, H-6). 

[0 16 1] 

($mm20) la,20,25-H;fcKn*y-2«-^ h * ^;V-19-/ ? ^ > 
D 3 (MtYI-5a) ££tna,2a,25-h V t: Kn*v-20-p< f^v^f;V 

-19-y >D3 Hfrg-^Y I - 5 b) 



aitE# 2003-3093702 
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[0 16 2] 
[ft 7 3] 




16 Yl-5a Yl-5b 



10 16 3] 

ib&ysl6 (49.7 mg, 0.070 mmol, 16a I 16b=$J 5 : l<DW&Vo)<Dtefc* 9 S 
-Ml mL)?#?&^ ^7>7t-X;v^>^(98.2 mg, 0.423 mmol) &jJHx.^ 0 

[0 16 4] 

j]>f)Vji=7A?U-? YjT7 7 4 -(5 g. 70% V^^t>)i:t 
JfiMttU ft£*TC-5a£:YI-5b 0^tf(28.5 mg, 87%)*»fco YI-5a£YI-5b<7) 
rl^-t/^HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 15%fr/ * 9 S - fr) lz 
T^filL, <h^-%YI-5a (8.2 mg) S3 i CHfc£-tlYI-5b (1.6 mg) *%tz<> 
[0 16 5] 
[<b7 4] 

YI-5a: X H NMR (CDC1 3 ) 5: 0.53 (3 H, S, H- 
18), 0.93 (3 H, d, J=6.4 Hz, H-21). 1.22 (6 
H. s, H-26, 27), 2.41 (2 H, m, H-4) , 2.53 
(1 H, dd, J=14.1, 5.7 Hz, H-10), 2.68 (2 H, 
m, H-10, OH), 2.79 (1 H. m. H-9), 2.97 (1 
H, br S, OH), 3.43 (3 H, S, OMe) , 3.69, 
3.73 (each 1 H, d, J=9.5 Hz, 0CH 2 O) , 3.88 (2 
H, m. H-l. 3), 5.81 (1 H, d, J=11.2 Hz, H- 
7), 6.39 (1 H, d, J=11.2 Hz, H-6) . 

[0 16 6] 

tfi!jE# 2003-3093702 



2002-297366 



^-v: 54/ 



[ft 7 5] 



YI-5bs *H NMR (CDC1 3 ) 6: 0.55 (3 H, S, H- 
18), 0.94 (3 H, d. J=6.4 Hz, H-21), 1.22 (6 
H, s, H-26. 27), 2.13 (1 H, dd, J=13.8, 3.6 
Hz, H-4), 2.21 (1 H, br t, J=~12 Hz, H-10), 
2.77-2.89 (4 H, m, H-4, 9, 10, OH), 3.43 (3 
H, s, OMe), 3.65, 3.77 (each 1 H, d, J=9.4 
Hz, OCH z O), 3.80 (1 H, m, H-l) 3.85 (1 H, m. H- 
3), 5.88 (1 H, d, J=11.2 Hz, H-7), 6.27 (1 
H, d, J=11.2 Hz, H-6) . 

MS m/z {%) : 464 (52, M*) , 446 (74), 428 
(23), 410 (10), 401 (65), 383 (100), 335 
(13), 317 (10), 299 (12), 281 (13), 222 
(12) . 



[0 16 7] 

GmW21) (205) -1 a -[(t-T'f^y^ f->W-> 'J fr) **">]-2 0 . 2' -i#*->- 
£ i If (20S) -la -I v ^ )V v V ;v) t + y]-2a, 2' *° * v-25- [ ( h 

1; jL^-;V'>i;;v)^-^'>]-19-y;i/lf^ S >D3 t-^;v^^^>V;KE--"r>v 

(ft^2 0 a, b) 
[0 16 8] 



[0 16 9] 

-78 t^^fcPLfcft-a^lS (351.0 mg, 0.586 mmol, 13a *. 13b=ft2 : 1 
t) h 7 1 Kn 7 9 > (3 mL)itt:> n-^)^') A (371^/L, 0.586 

mmol, 1.58 M^-9->»iS) **9>o < Oflnx-fco SSv>* V yyfe©g$oW 
»<b*Lfco 155*IH«*^> ^ V Y^Zsfr h V^afeMt^Mc (154.2 mg, 0 



[ft 7 6] 




)TES 



20 



mgE# 2003-3093702 
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.391 mmoD^itTK-r >7t Kn77>(2.3 mL)i#T££#n*-£° -78 < C-??2B#p B m 

mt* •>'J*y^*7A^nvb^97'f-(15g, 2%— 10%^60% &8tx.*fl>/ 
^*-9->)£-C*l!SU 2% I^f^t^^rt>^ffia5i *Mfr£&20*~«O 
2L^tt#0?l^il Lxntz (227.0 mg, 75%) 0 i©fi#«I«:i*t4fttt# 
<7)Jt^(i^3 : lt^oto 10% fW^fl^^*-* tM* «9 *S 

j£ott^%14c (35.8 mg) is J: 0^60% ffc&J^^^^^ffiiBPJ: *Mb-£* 
3 (99.0 mg)^IUi|XL^o 

[0 17 0] 
Mb 7 7] 

20a : *H NMR (CDC1 3 ) 6: 0.02 (3 H, 

s, Si-Me), 0.05 (3 H, s, Si-Me x 2), 0.06(6 
H, s, Si-Me), 0.55 (3 H, S, H-18), 0.56 (6 
H, q, SiCH 2 x 3), 0.86, 0.88 (each 9 H, s, 
Si-tBu x 2, overlapped with H-21), 0.95 (9 
H, t, J=7.9 Hz, SiCH 2 CH 3 x 3), 1.19 (6 H, s, 
H-26, 27), 2.42 (1 H, dd, J=13.2, 3.6 Hz), 
2.68 (1 H, dd, J=13.5, 3.8 Hz), 2.79, 2.82 
(each 1 H, d, J=5.5 Hz, CH 2 0) , 3.81 (1 H, 
dd, J=7.2, 3.9 Hz, H-3), 3.87 (1 H, dd, 
J=7.0, 3.9 Hz, H-l), 5.82 ( 1 H, d, J-ll.l 
Hz, H-7), 6.21 (1 H, d, J-ll.l Hz, H-6). 

[0 17 1] 



ffifE# 2003-3093702 
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56/ 



[ft 7 8] 



20b ( V "f ^ — £ J5& % ) : a H NMR (CDC1 3 ) 8: 
0.02-0.07 (12 H, Si-Me x 4), 0.55 (3 H, s, 
H-18), 0.56 (9 H, m, SiCH 2 x 3, overlapped 
with H-18), 0.86, 0.88 (each 9 H, s, Si-tBu 
x 2, overlapped with H-21), 0.95 (9 H, t, 
J=7.9 Hz, SiCH 2 CH 3 x 3), 1.19 (6 H, s, H-26, 
27), 2.57, 2.92 (each 1 H, d, J=5.5 Hz, 
CH 2 0), 3.69 (1 H, m, H-3) , 4.03 (1 H. d, 
J=9.3, 4.7 Hz, H-l), 5.82 ( 1 H, d, J=0 . 7 
Hz, H-7), 6.28 (1 H, d, J=10.7 Hz, H-6). 



[0 17 2] 

(2SJ&W22) (20S)-1 a , 25- v tKn^ v-2 p r 2' -3-#*rz/-& X V* (20S)-1 a , 25 
-y't Vu*Zs-2a,2'-3-tf* s s-19-S 5 >D3 (20-Ep i - Y I - 1 

a. lb) , &£U t {20S)-la,2p,2S-YV Fn * v-2 a CM ?-;V-19- 
;;vt*^r/D 3 (ft^$J2 O-Ep i-YI-2 a) , ^J:tJ f (20S)-l«,2o,25 
- H; Kn * v-2 /? -"7 n -f-;V-l9-7 ;Wtf^^ ^3 (ft^*» 2 0-Ep i 
-Y I - 2 b) 

[0 17 3] 



[0 17 4] 

> ij y ;vx-f ;V#-e^^^®20 (50.0 mg, 0.0645 mmol, 20a:20b=$j3 
: lO^I^-tO^ffiTfcT- f7liKn77>(l mL)?#?g:H. 7 yft-r b 9 7^)VT 
«7A(387^L, 0.387 mmol, 1.0 Mf h7t Kn75>HI)*l)Dx.> M?m 



[ft 7 9] 



TBSO' 




aiSE# 2003-3093702 
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W7A^n7h/77^-(5 g^ 50%^70% fflm^^/^-y-^)^^ 
U 5Mmx-*-n'lrtf^*V'VmtoUZ ^fr^20-Epi-YI-2afc20-Epi-YI-2b 
<nm&%Q (3.5 mg, 12%, 20-Epi-YI-2a: 20-Epi-YI-2b=lt4:l)> 70% WW.^ 
;V^r^*-^>V§tB£K<fc l)>ffc^20-Epi-YI-lah20-Epi-YI-lb<7)rS^ (23.0 m 
g, 82%, 20-Epi-YI-la : 20-Epi-YI-lb=$j3:l) £#£o 
[0 17 5] 

ft-£-%20-Epi-YI-2at 20-Epi-YI-2b<^rI^&HPLC (YMC-Pack ODS-AM SH-34 
2-5, 150 x 20 mm, 20%*/* 9 J KT3Mitt*U ft^20-Epi-YI-2a (2 
.lmg) £<J:Zm^20-Epi-YI-2b (0.5 mg) 
[0 17 6] 

Hb8 0] 

20-Ep±-YI-la, lb : *H NMR (CDC1 3 ) 6: 0.55 (3 

H, s, H-18), 0.86 (3 H, d. .7=6.5 Hz, H-21), 

I. 21 (6 H, s, H-26, 27), 2.29 (1 H, dd, 
J=13.0, 8.8 Hz, H-10), 2.40 (1 H, dd, 
J=13.6, 6.0 Hz, H-4), 2.60, 2.71 (ca. 3:1) 
(1 H, dd, J=13.6, 3.4 Hz, H-4), 2.80 (1 H, 
m, H-9), 2.83 (1 H, d, .7=4.8 Hz, CH z O) , 2.96 
(1 H, dd, J=13.0, 4.8 Hz, H-10), 3.08 (1 H, 
d, J=4.8 Hz, CH 2 0), 3 . 80 (1 H, m, H-3), 
3.88, 3.99 (ca. 1:3) (1 H, m, H-l), 5.86 ( 
1 H, d, .7=11.2 Hz, H-7), 6.38 (1 H, d, 
.7=11.2 Hz, H-6). 



[0 17 7] 



miE# 2003-3093702 
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[ft 8 1] 

20-Ep±-YI-2a : X H NMR (CDC1 3 ) 6: 

0.53 (3 H, s, H-18), 0.85 (3 H, d, J=6.5 
Hz, H-21), 1.21 (6 H, S, H-26, 27), 2.45 (1 
H, dd, J=13.3, 8.7 Hz, H-4), 2.49 (1 H, dd, 
J-13.3, 5.5 Hz, H-4), 2.56 (1 H, dd, 
J=14.2, 5.8 Hz, H-10), 2.62 (1 H, d, J=1.5 
Hz, OH), 2.69 (1 H, dd, J=14.2, 2.9 Hz, H- 
10), 2.79 (1 H, in, H-9). 3.87 (1 H, m, H- 
3), 3.97 (1 H, m, H-l) , 4.71, 4.76 (each 1 
H, dd, J=47.8, 9.7 Hz, CH 2 F) , 5.81 ( 1 H, d, 
J-11.2 Hz, H-7), 6.40 (1 H, d, J=11.2 Hz, 
H-6) . 

19 F NMR (CDC1 3 ) 6: -240.3 (t, .7=47.8 Hz). 



[0 17 8] 
Mb 8 2] 

20-Bp±-YI-21> (^3— &Jfc*0 : 'H NMR (CDC1 3 ) 
6: 0.55 (3 H, s, H-18), 0.86 (3 H, d, J=6 . 5 
Hz, H-21), 1.22 (6 H, S, H-26, 27), 2.17 (1 
H, dd, J=14.0, 4.0 Hz, H-4), 2.27 (1 H, br. 
t, J=~ll Hz, H-10), 2.57 (1 H, d, J=1.8 Hz, 
OH), 2.79 (1 H, m, H-9), 2.84 (1 H, m. H- 
4), 2.89 (1 H, dd, J=13.2, 5.0 Hz, H-10), 
3.76 (1 H, m, H-l), 3.95 (1 H, m, H-3), 
4.70, 4.76 (each 1 H, dd, J=47.6, 9.5 Hz, 
CH 2 F), 5.86 ( 1 H, d, J=11.2 Hz, H-7), 6.29 
(1 H, d, J=11.2 Hz, H-6). 

19 F NMR ( CDCI3 ) 5: -240.2 (t, J=47.6 Hz). 
[0 17 9] 

(mmm23) (20S)-l«,2/?,25-HJ * Kn*v-2a-^f-;v-19-/;vtf* 5 >D 3 
(ft«2 0-Ep i-YI-3a) > (20S)-1 a ,2a ,25- b V * Kb 

**s-2p-* s f-»'-19-S $>D3 (M20-Ep i-YI-3b) 

[0 18 0] 



miE# 2003-3093702 
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^-v : 59/ 



[<fc8 3) 




iH 



[0 18 1] 

i^^v^:-e$)^>fb^20-Epi-YI-lat20-Epi-YI-lb Ofi^C23.0 mg, 0.0 
53mmol, 20-Epi-YI-la I 20-Epi-YI-lb=ft3 : l)Oi*fh5t Kn79>(0. 
25 mQitifc^ 'Jf)A7JV^-f A^K'i K(2 mg, 0.053 mmol) 

A*£* % ?#^W*bfCo ^V 1 J*^V*7A^nY^77^-(3 g, 60% 
^m^^/^^->)iZX$HUL, ^t/20-Epi-YI-3afc20-Epi-YI-3b <DW& 
«f(15.5 mg, 67%, Jfc^ti^W) &#fco 
[0 18 2] 

20-Epi-YI-3afc20-Epi-YI-3b£^tr*S^£HPLC (YMC-Pack ODS-AM SH-342-5 
, 150 x 20 mm, 20%*/* £T^«»»U tt^20-Epi-YI-3a (6.3 

mg) £#fco <b^20-Epi-n-3bt±j»»*<k^fctr^«|-t*c:i:* , -e§*^ 

o fz 0 

[0 18 3] 
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2002-297366 ^ ^~ v : 60/ 



Mb 8 4] 

20-Ep±-YI-3a : *H NMR (CDC1 3 ) 8: 

0.54 (3 H, s, H-18), 0.86 (3 H, d, J=6.5 
Hz, H-21), 1.22 (6 H, s, H-26, 27), 1.27 (3 
H, s, 2-Me), 2.07 (1 H, m, H-10), 2.36 (1 
H, dd, J=14.4, 4.6 Hz, H-4), 2.54 (2 H, ra, 
H-4, OH), 2.79 (1 H, m, H-9), 2.94 (1 H, 
dd, J=13.5, 4.4 Hz), 3.74 (2 H, m, H-l, 3), 
5.85 (1 H, d, J=11.3 Hz, H-7), 6.30 (1 H, 
d, J=11.3 Hz, H-6). 

[0 18 4] 

(Brno) «>->j»Bivr^5>D5£#ft (vdr) ^oft&mm 

±IBOHiS«13. 17. 2 0-C^JS**t^b-ft*YI-l a, Yl-lb, 
YI-3a. YI-3b. YI-5a, YI-5bWt, *vlft)»fi3feOfcr 
*^>D^:## (VDR) K**i-a*frfrt6*WfcL;fco 
[0 18 5] 

/Co 

-la, Yl-lb, YI-3 a, Y 1-3 b> Y I - 5 a> Y 1-5 b<DZ*l 

-rtLi:ov^t, &W8&t<D^? ;-)vmwL stpjil^o i-**»t>> 

&OX5frc8l«£*L*. £s£fl2$SSfcfc' , f->7>fc [ 3 H] l«,25-vfc Kn^>e 
*5 >-D3^^0rI^^i3tt^^b^(7)*^E^\ 100 nM. 30 nM. 10 n 
M, 1 nM, 300 pM, 100 pM, 30 pM. 10 pM, 3 pM, 1 pMh&& J: 7 &«^J£ 

[0 18 6] 

^^ylH^^r/D^ (Lot. No. 111931) 

(Choshi, Chiba, Japan) X^omXU riJDV (0.3 M 

KC1, 0.05 M K 2 HP04-KH 2 P0 4 , pH7.4) K&fllU ^M^Uo 
[0 18 7] 

i^ftYI-la, Yl-lb, YI-3a> YI-3b, YI-5a, YI 

miiE# 2003-3093702 



2002-297366 



^-i^ : 61/ 



-5bitzi±l a, 2 S-ytKn^ry^^Ds^t^^ 50^L t^Mfe 
mWL 500/t/L t^*^f ^-f-i-^Ati, 2-3®'10V-r'y**Ka>&3\ ^ 
HTlfW/W >-*^~va >Lfco 50/KL£ig#Ljfc&1000 
0 dpmO [3h] 1 a. 25-5^1: Kn^f->e^$>D3«:inx., 2-30^^ v >7 * \z 
frWzfe, 4 "C (l%mmtt) £T18B*HH >^Ti^-va >Ltz a 

2oo^l^dcc c^^^ma^^-^ ^^tfift^tti^A) * 
m*.Jz'&, 4 m-cso^f^eu 4 r> 3000 rvmX-isfrffl&kfrMZft - 

ticif), ^#^tc|§^L^ [ 3 H] la,25-vt: Kn+yO ^ >D 3 i:> jgHt 
<7) [3H] l ff ,25-y t Ko^ye^ ^ >D 3 i:^f L^o ^ -7 £ ^ 500/. 
LO±»£Sfc^MT;H£KAtU 10 mL<7)$#v ~ ACS-II (Amersh 

am, Buckinghamshire, U.K.) fcft^U ^ttf£14£$I^L£o 
[0 18 8] 

1 « ,25-vt: Fn^rvtf ? < >-D3<£>VDR^>5^14£ 1 ^ Lfc h £ <D*§&W(D 



[0 18 9] 

X= y/x 

y : 1 a,25-v^Kn*vl£^ >D 3 ^ N [3h] 1 a ,25- v Kn*- * 
x:*^0^» s > [3H] 1 «,25-vt Kn*ve*5>D 3 J:VDR£ 

<7)f££-£ 5 0 %mmir2>tik& 



Yl-la 



1/23 



Yl-lb 



1/290 



YI-2a 



1/43 



YI-2b 



1/4100 



fcBliE# 2003-3093702 



^#r?H 2002-297366 



^-vl 62/E 



YI-3a 



1/3 



YI-3b 



1/730 



YI-5a 



1/26 



YI-5b 



1/820 



[0 19 0] 



ffiSE# 2003-3093702 



^fffjp2 0 0 2 - 2.9 7 3 6 6 ^ ^-v: 1/E 



[sua] ifm^2,2-vmm-i9-y < >Di§s#£i£mi-& -to 
MKfc^ft] -*s$; (i) 
Mbi] 




Riim2H, B-ifcii*4oT, ****** u Aii****©** 
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RBO*-* [0 0 0 0 0 3 3 1 1] 

1 . ^.^n 0 1 9 9 0^ 9 £ 5B 



